Decreased protein and mRNA expression of ER stress proteins GRP78 and GRP94 in HepG2 cells over-expressing CYP2E1.
CYP2E1 causes oxidative stress mediated cell death; the latter is one mechanism for endoplasmic reticulum (ER) stress in the cell. Unfolded proteins accumulate during ER stress and ER resident proteins GRP78 and GRP94 protect cells against ER dysfunction. We examined the possible role of GRP78 and GRP94 as protective factors against CYP2E1-mediated toxicity in HepG2 cells expressing CYP2E1 (E47 cells). E47 cells expressed high levels of CYP2E1 protein and catalytic activity which is associated with increased ROS generation, lipid peroxidation and the elevated presence of ubiquinated and aggregated proteins as compared to control HepG2 C34 cells which do not express CYP2E1. The mRNA and protein expression of GRP78 and GRP94 were decreased in E47 cells compared to the C34 cells, which may explain the accumulation of ubiquinated and aggregated proteins. Expression of these GRP proteins was induced with the ER stress agent thapsigargin in E47 cells, and E47 cells were more resistant to the toxicity caused by thapsigargin and calcimycin, possibly due to this upregulation and also because of the high expression of GSH and antioxidant enzymes in E47 cells. Antioxidants such as trolox and N-acetylcysteine increased GRP78 and GRP94 levels in the E47 cells, suggesting that CYP2E1- derived oxidant stress was responsible for down regulation of these GRPs in the E47 cells. Thapsigargin mediated toxicity was decreased in cells treated with the antioxidant trolox indicating a role for oxidative stress in this toxicity. These results suggest that CYP2E1 mediated oxidative stress downregulates the expression of GRP proteins in HepG2 cells and oxidative stress is an important mechanism in causing ER dysfunction in these cells.